I desire to present a few observations and refer to several cases bearing upon the value of the count, numerical and differential, of the spinal fluid cells, as furnishing evidence in the diagnosis and management of various complications of purulent otitis media.
The spinal fluid normally contains somewhat under ten cells to the cubic millimeter, and these are lymphocytes with perhaps an occasional endothelial cell. There shouldbe no polymorphonuclears. A rather large number of diseases are capable of increasing the number and changing the character of these cells. Nevertheless, when, following a purulent middle ear process, one has clinical evidence or has reason to expect meningeal involvement, the change in the kind and number of leucocytes of the fluid obtained by lumbar puncture, in conjunction with certain chemical tests, affords one valuable evidence. In such cases, however, one seldom, if syphilis is excluded, will make a mistake in attributing the leucocytosis to the process complicating the otitis media.
Considered from an otologic standpoint, the presence of an increased leucocyte count with a substantial polymorphonuclear percentage, indicates that an inflammation exists either within the meninges themselves or in their immediate proximity.
It is evident that if the subclural space has become gen-era1ly infected one of the products of inflammation-that is, pus-will be found in the cerebrospinal fluid. In the first stages the cell count wi1l be low and will more or less rapidly mount. until as death approaches it may be well into the thousands. The polymorphonuclear percentage also increases *Read before the New York Academy of Medicine, Section on Otology, May 10, 1918. to above 90 per cent in some instances. If, however, the process becomes circumscribed, the cell count will not mount so rapidly unless the barrier adhesions give way and the process becomes general. The fact that the meningitis can become circumscribed, although quite extensive, accounts for some reported instances of death from meningitis, verified postmortem, with normal spinal fluid. Thus the process has been sufficiently extensive to result in a fatal termination from changes in the brain cortex, absorption of toxins, etc., without extending to the spinal system or allowing the products of inflammation to reach the lumbar enlargement.
In the other group of cases, the inflammatory process is in immediate proximity to the cerebrospinal spaces, which may not be invaded by bacteria. Leucocytes may migrate into the spinal fluid as they do into the tissues in the neighborhood of any severe inflammation. This explanation I believe accounts satisfactorily for many of the cases of socalled serous meningitis which we observe. As the serum also finds its way along with the white blood cells into the cerebrospinal fluid, it is customary to find in these patients a positive serum globulin test. As instances of processes which may bring about this condition may be mentioned brain abscess, extradural abscess, sinus thrombosis and labyrinthitis.
In brain abscess the increase in cells and amount of cerebrospinal fluid is undoubtedly often caused by the approach of the abscess cavity to the cerebral cortex. This allows the migration of white blood cells and transudation of serum into the cerebrospinal spaces. This will especially occur in noncapsulated abscesses, and in those in which there are no limiting meningeal adhesions. In abscesses of the brain substance other factors doubtless may be responsible for the leucocytosis and increase of spinal fluid. If the abscess approaches the lateral ventricle, and all located in the temporesphenoidal lobe are almost of necessity in proximity to the ventricle, the above process may affect primarily the fluid within this cavity, and secondarily, the general cerebrospinal fluid through the canal system of the ventricles. That is, from the lateral through the foramen of Monro to the third, the aqueduct of Sylvius, to the fourth, and out through the foramen of Majendie, Moreover, it is 110t at alI impossible that the abscess itself may produce an effect upon the choroid plexus in the ventricle of the side involved, and as these structures are generally recognized as being connected with the production of the cerebrospinal fluid, it is in no way unreasonable to suppose that this sort of involvement of the ependyma might result certainly in the increase of the fluid, perhaps also in the amount of its cellular constituent.
In connection with the canal system of the ventricles, a fact may be called to your attention which is not at all new, and that is that a cerebellar abscess may cause sufficient pressure upon the posterior part of this system to prevent the drainage of the lateral ventricles, thus producing a sort of internal hydrocephalus. In one patient, in whom the symptoms were obscure but evidently pointed to a brain abscess, exploration of the temporosphenoidallobe gave exit to fluid under marked pressure, the ventricle being entered at much less depth than normal. This led to the recognition of the location of the primary process and the evacuation of a cerebellar abscess.
In inflammation adjacent to and involving the external layers of the dura, which later extends to the meninges, there is often no doubt a stage of varying length, while the products of inflammation are escaping into the subdural space, which antedates the invasion of this space by the bacteria causing the process. In this stage there may be found in the spinal fluid the serum globulins in abnormal amount, or besides these an increased leucocytosis. Meningitis recognized in this stage responds to treatment. A case among several in illustration may be cited:
The patient, a girl about seven years of age, was under the care of Dr. Bowers, at St. Luke's Hospital. She had symptoms of meningitis with spinal fluid showing a cell count well into the thousands to the cubic millimeter. A mastoid operation with the evacuation of a large extradural abscess resulted in recovery. If, in these patients, after evacuating the extradural abscess, there is no improvement after twentyfour or forty-eight hours, and especially if the spinal fluid culture should be positive, incision of the dura doubtless offers the best prospect of any interference.
As illustrating the effect of an infective focus in the venous sinuses, I may allude to a case of Dr. Kahn's, which was reported before this section last winter, and which, so far as I know, is unique.
The patient, an adult male, had a mastoid operation and jugular resection. The sinus was explored, free bleeding obtained from below, but the upper end for some reason was not interfered with, leaving this clot in situ. He did very well for three or four days, when symptoms of meningitis developed-headache, delirium, fever, etc. The-spinal fluid taken at that time was reported upon by Dr. Dixon as follows: "Spinal fluid, pus," so great was the number of leucocytes, and yet this patient made a complete recovery upon removing the clot which had been left in the torcular end of the sinus. Notwithstanding this apparent exception, I believe it is a rule that the greater the cell count and the higher the polymorphonuclear percentage, the more serious is the condition. The exception in this case was perhaps due to the thinness of the internal wall of the sinus, which allowed the migration of leucocytes in enormous numbers. Why bacteria did not also escape and institute a general meningitis seems to be a stroke of fate, fortunately of the beneficent kind.
The labyrinth, as is well known, offers the most frequently traveled route for infection to pass from the middle ear to the meninges. The question naturally arises if there may not be, in many instances ,a period after the development of a purulent labyrinthitis and before general bacterial invasion of the meninges, when the spinal fluid will show the imminence of this occurrence. If so, it would be of paramount importance from the standpoint of treatment, as it represents the latest point -of time in which we can reasonably hope that operative interference will be successful, I do not wish to be understood to advise postponement of the labyrinth operation until there is a leucocytosis of the spinal fluid. But if one chooses to adopt the socalled "conservative" treatment of purulent labyrinthitis, in the hope that it will pass into the latent stage and cause no more trouble, one surely should not wait after the spinal fluid begins to show changes, although to be fair I wi11later refer to a case pointing otherwise. First, however, I desire to refer briefly to two cases bearing upon. the leucocytosis associated with 'Iabyrinthitis:
An adult male, upon whom I performed a radical operation, developed purulent labyrinthitis on the following. day, with total deafness, nystagmus, vertigo, etc. The.spinal fluid taken fourteen hours after the onset of. the. vertigo, and nys:c tagmus, showed a cell count of 145, polymorphonuclear perc entage above 60. Labyrinth operation with opening of the internal auditory meatus and removal of the modiolus was done a few hours later. The patient lived and is alive today.
after more than two years-a healthy man, alth~ugh.minus the function of one ear. The culture and complement fixation test for syphilis were both negative.
. . Another patient, whose case I propose to report. in full later, had all of the symptoms of meningitis following a purulent labyrinthitis of about a month's standing. Examination of the spinal fluid showed 15 leucocytes, with a few polymorphonuclears. On the following day the laboratory report was 512 cells with polymorphonuclear percentage of about 60. Labyrinth operation and decompression cleared up the meningitis, although the patient died four months later with obscure symptoms of some intracranial lesion. His spinal fluid, however, remained normal to the end. I felt that my operation in these two patients was timely and well adapted to the requirements, and I still feel so, notwithstanding the following case:
The patient was under Dr. Kahn's care. Following a radical operation there developed a purulent labyrinthitis with an abnormally high cell count of the spinal fluid, with a substantial polymorphonuclear percentage, and although no operation was done the patient recovered. This case evidently shows that it is possible, even after the spinal fluid has shown a meningeal reaction to an offending labyrinth, for the process to become walled off by barrier adhesions and pass into a quiescent or latent stage. To postpone the operation of labyrinthectomy, expecting such an outcome in an instance of this kind, is the very absurdity of conservation.
We thus see that the leucocyte count of the spinal fluid is able to give us early information in a. patient in whom we are fearing the onset of meningitis, and that at a time when treat-ment of a surgical nature may be undertaken with a prospect of success. Whether or not the determination of the presence, number, or percentage of the polymorphonuclears alone would do this I am unable to say. I do know, however, that through many years the reports from the laboratory have come in the form of the total count, together with the polymorphonuclear percentage, and that I have found these reports very satisfactory and would not readily forego the information gained from the total count. From this, one forms an idea of the intensity of the process, and as the disease progresses the count offers a good, if not the best, indication of its favorable or unfavorable tendency. This does not hold true if fluid for the purposes of medication has been injected into the lumbar sac. Serum or other liquid preparations tend to dilute the spinal fluid, and on a subsequent puncture the leucocyte count may be less, although the disease is progressing favorably.
The report on the cells in conjunction with the result of the globulin test comes very soon after the fluid is withdrawn, and operation may be instituted without waiting twenty-four hours or more for the report of the culture, which mayor may not be positive in a case of purulent meningitis.
I have had two patients, whose meningitis rau to a fatal termination, one confirmed by autopsy, the other with a typical history, in neither of whom did the spinal fluid give a positive culture, although numerous specimens from each were cultivated.
The greatest difficulty often arises in making a cell count of the spinal fluid that will be of value when there is admixture of blood. In an instance of this sort the test for the globulin is, of course, strongly positive, and one usually relies on the culture. Two instances in this connection may be mentioned.
In the first, the diagnosis of meningitis was verified by autopsy. Clinical history obscure. Blood in spinal fluid from three punctures made at intervals. Fehlings positive. Culture negative. Dr. Dixon thought the fluid obtained at the first puncture showed leucocytes out of proportion to the red blood cells as found in the patient's blood.
In the second, the patient was convalescing from meningitis when a temperature of 103 0 , with severe headache, influenced me to have the spinal fluid taken. Blood was drawn with the fluid. After comparing the differential count of the fluid with that of the patient's blood, I concluded that these symptoms were not caused by a recrudescence of the meningeal process, and subsequent progress of the case established the accuracy of this opinion.
In conclusion, I would say that one should always be on the lookout for other diseases which give a leucocytosis of the spinal fluid, especially syphilis in its various forms. All laboratory reports should be considered as aids to clinical observation. Viewed in this light, I regard the cell count of the spinal fluid, with the determination of the polymorphonuclear percentage, as one of the most important laboratory aids in the diagnosis and management of meningitis. 616 MADISON AVE.
